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(54) METHOD OF FORMING BUMP 

(57)Abstract: 

PURPOSE- To selectively form bumps which are neatly shaped and are 
neither mushroom-shaped nor straight-worm-shaped on aluminum wirings 
without using plating resist. . . 

CONSTITUTION: An aluminum wiring layer 12 is formed on a wiring board 
1 1 Gold layers 14 are formed on the bump 15 forming regions of the 
aluminum wiring layer 12 with chrome layers 13 therebetween Then the 
regions which have the gold layers 14 as their centers are subjected to 
electroless nickel plating to form nickel bumps 15 on those reg.ons only. 
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' * NOTICES * 

Japan Patent Office is not responsible for any 
dama ges caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 



Claim 11 The bump formation approach characterized by including the process which forms a gold layer in the bump 
formation field on the wiring layer of this substrate through a chromium layer, and the process which forms a nickel 
layer in the part centering on said gold layer alternatively by the electroless deposition method to the winng substrate 
with which the aluminum wiring layer was formed. . 
rciaim 2] The bump formation approach characterized by to include the process which forms a gold layer in the bump 
formation field on the wiring layer of this substrate through a barrier layer, the process which forms a zinc layer 
alternatively on said gold layer by the electroless deposition method, and the process which forms metal layers other 
than zinc in the part centering on said zinc layer alternatively by the electroless-deposition method to the wiring 
substrate with which the aluminum wiring layer was formed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

rfadustrial Application] This invention relates to the bump formation approach which forms a nickel bump alternatively 
especially on a wiring layer with respect to the formation approach of the bump for connecting electrically the wiring 
layer on a wiring substrate, and the electrode of a semiconductor chip. 

[Description of the Prior Art] In flip chip mounting of a semiconductor device, in order to connect electrically die 
wiring layer formed on the wiring substrate, and the electrode of a semiconductor chip, it is necessary to form the letter 
electrode of a projection called a bump. Although there are an approach by electroplating and an approach by electroless 
deposition in a bump's formation, also in any, there is wrap need by the plating resist about a location to make it torm 
the plating film in at a Prior art. The conventional bump formation process is shown m drawing 4 and drawing 5 
[0003] By the approach of drawing 4 , as first shown in (a), the electrode layer 3 for plating is formed on the insulating 
substrate 1 in which the wiring layer 2 was formed, the plating resist 4 is applied on it and opening is formed in a resist 
4 in a plating formation part. And a bump 5 is formed only on the electrode layer 3 exposed to opening of a resist 4^ 
Then, as shown in (b), while exfoliating a resist 4, the mushroom bump 5 is obtained by removing electrode layers 3 
other than the bump section. , 
[00041 Moreover, by the approach of drawing 5 , as shown in (a), after forming a resist 4 thickly enough, the solder 
Plating 7 is formed only in opening of a resist 4. Subsequently, the straight Wall bump 7 is obtained by removing a 
resist 4 and the electrode layer 3 for plating. 

[0005] However, if it was in this kind of approach, there were the following problems. That is, by the approach ot 
drawing 4 , the more a bump becomes small, the mushroom bump's 5 vena contracta 6 also becomes small, and the 
more there is an inclination for the electric resistance of connection to increase. Furthermore, the problem that the 
mechanical strength of connection decreases is also produced as the vena contracta 6 becomes thin. 
[0006] Moreover, by the approach shown in drawing 5 , when it is necessary to form the plating resist 4 thickly and is 
going to form the bump of a small path rather man the time of forming the mushroom bump 5, the diameter of opening 
of the plating resist 4 also becomes small, and the problem that plating liquid does not fully enter in opening produces it. 

[0007] On the other hand, after performing permutation plating processing of the zinc called zincate processing to an 
aluminum front face, the approach of forming a bump by electroless deposition, such as nickel or copper, is. Although 
the aluminum front face melted into galvanization liquid and the zinc in plating liquid deposited on the aluminum front 
face on the other hand by [ which is permutation plating ] carrying out zincate processing, with the conventional 
technique, there is an inclination for zinc to deposit in layers and granular, and it had had the bad influence on the bump 
formation by subsequent nickel and copper electroless deposition. 

[0008] Irregularity arose also in the formed bump configuration and unevenness was to specifically arise in a 
configuration and height among the bumps formed as a result, when a deposit of copper and nickel becomes an 
ununiformity on an aluminum front face at the time of electroless deposition. [ many ] 

[0009] • , , • i 

[Problem(s) to be Solved by the Invention] Thus, for forming a bump alternatively on aluminum wiring, the plating 

resist needed to be formed conventionally, when it originated in using this plating resist and the bump became small, the 

vena contracta became small and there was a problem on which the electric resistance of connection increases that the 

bump of a small path could not be formed good. 

[0010] Moreover, after performing permutation plating processing of the zinc called zincate processing to an aluminum 
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front face, a non-electrolytic zinc deposit cannot be formed in uniform thickness by the approach 

electrons deposition, such as nickel or copper. For this reason, there was a problem from which a bump s configuration 

and height by electroless deposition other than the zinc performed after that become an unumformity. 

rOOl 11 ft is in offering the bump formation approach which this invention was made in consideration of the above- 

mentioned Nation, me place made into the purpose can form a bump alternatively on aluminum wiring, without using 

^g resist, and can form the bump by whom the form which is not a mushroom or a straight worm, either was 

[00121 Moreover, in case other purposes of this invention perform permutation plating processing ; of the : zinc called 
zincate processing to an aluminum front face, they can form a non-electrolytic zinc deposit in uniform Aickness ajd are 
to offer me bump formation approach that equalization of the configuration of the bump by electroless deposition other 
than the zinc performed after that and height can be achieved. 

fMeuL for Solving the Problem] The main point of this invention is using the difference in the ingredient of the plating 
fotTtton par^ exposed on a whig substrate, and other parts to form alternatively the nickel layer as a bump, or the zinc 
laver as Delimitation plating only in a plating formation part. 

moT^th^mvention persons found out that a nickel bump was alternatively formed only in the part centering on a 
metal layS by dipping the plated object with which a chromium layer (barrier layer) is variously formed alternatively on 
Im l^TwMng about bump formation of resist loess an experiment and as a result of inqumng wholeheartedly and 
me gSdTayer is further formed on this chromium layer in the electroless deposition liquid of nickel. Moreover it found 
outfhat zinc deposited in the shape of a layer, and a galvanization layer was formed on a gold layer at uniform height by 
dipping the above-mentioned plated object in zincky electroless deposition liquid. .^^wkv 
mo i 51 This invention is the approach which formed the nickel layer in the part centenng on a gold layer alternatively by 
me electroless deposition method, after forming a gold layer in the bump formation field on an aluminum wiring layer 
through a chromium layer in the bump formation approach which forms a nickel bump alternatively to the wiring 
substrTte with which it was made paying attention to such a point, and the aluminum wiring ■ to the 

[00161 Moreover, this invention is set to the bump formation approach which forms a nickel bump alternatively to the 
wiring substrate with which the aluminum wiring layer was formed. After forming a go d layer in the bump formation 
field on aluminum wiring through a barrier layer, It is the approach which forms a zinc layer a ernatively on a gold 
layer by the electroless deposition method, and formed alternatively the bump who subsequently becomes a part 
centering on a zinc layer from metal layers other than zinc by the electroless deposition method. 

[Functionl According to this invention, since a nickel layer can be alternatively formed in the part centering on a gold 
KamckS bumpcan be formed, wimoutusingaplating resist. Forth^ W 

blp does not arise, and the small bump of a path can also form good. Moreover, since the . 
processing can be formed on a gold layer at stratified and uniform height, a bump can be formed in uniform height and a 

St taS^inly clear what kind of role the gold layer in the plated object of this invention is playing. 
However, about work of gold, it guesses as follows. In an electroless deposition method the adhesion behavior of 
plating is remarkably influenced by the surface state of a plated object. For example, when adhesion of an oxidizing 
zonTor l^TZ in the front face of a plated object, adhesion of the plating film is checked greatly. Compared with 
otter meUtis the scaling film cannot be made easily relatively, therefore the uniform plating film is easy to be formed 
on thSd ayer, and the gold used by this invention can form in the part centering on this go Id layer as a result the 
buZ of the shape of a senti-sphere in which the form was ready. On the other hand, when a plated object is dipped^ into 
z^lecfroless deposition liquid, an aluminum front face serves as an anode plate, and a gold layer serves as cathode. 
That fs, ii the anode plate on the front face of aluminum, the dissolution of aluminum ^takes place for the reaction 
alum num^aluminumS^Se Becoming, and, on the other hand, it is Z112++2 e->Zn [0019] m golden cathode_ The 
becoming reaction occurs and a deposit of zinc takes place. And in the bump formation by electroless deposition other 
SKent *nc! since the zii£ layer already formed has uniform thickness, a bump group with a configuration and 

height uniform as a result is formed. # , 

r00201 In addition, it is thought possible from the above-mentioned mechanism to use a ruthenium, a rhodium 
SZS male NIUMu'iridium, platinum, etc. instead of a gold layer that what s n = is g t wha cannot 
do the seating film easily relatively to wiring layers, such as aluminum. Furthermore, if it is the ingredient whose 

alternative^ film is attained, various combination is possible for a wiring layer, 

a barrier layer, a plating ingredient, etc. 
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[0021] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
[0022] Drawing 1 is the sectional view showing the bump formation process concerning the 1st example of this 
invention. First, as shown in drawing J (a), the aluminum wiring layer 12, the chromium barrier layer 13, and a gold 
layer 14 are continuously formed by EB vacuum evaporationo on the wiring substrate 1 1 . For the aluminum layer 12, 
800nm and the chromium layer 13 are [ 300nm and the gold layer 14 of each thickness ] lOOnm. Although a glass 
substrate, a ceramic substrate, an inorganic single crystal substrate, an organic substance substrate, etc. are used other 
than a silicon wafer, as for the wiring substrate 1 1 used here, what has neither irregularity, nor a wave, curvature, etc. 
desirably is good. 

[0023] Subsequently, as shown in drawing 1 (b), wet process removes chromium layers 13 other than a location to make 
it form a bump in, and a gold layer 14. Then, as shown in drawing JL (c), patterning of the aluminum wiring layer 12 is 
performed. The circular chromium barrier layer 13 with a diameter of 20 micrometers and a gold layer 14 will be 
formed by this on the aluminum wiring layer 12 formed on the wiring substrate 11, and this was made into the plated 
object for electroless deposition. 

[0024] Subsequently, by making 90 degrees C of this plated object immersed for 2 hours into electroless-nickel-plating 
liquid (for example, TOPPUNI colon BL by the Okuno Pharmaceuticals company), as shown in dr awing 1 (d), the 
nickel bump 15 of the shape of a semi-sphere with a diameter [ of about 60 micrometers ] and a height of about 30 
micrometers was formed. In addition, the electroless deposition liquid of the nickel used by this example may not be 
restricted to a nickel simple substance, and any of nickel-Lynn liquid and nickel-boron liquid are sufficient as it. 
[0025] Moreover, in order to mount a semiconductor chip on the wiring substrate with which the bump was formed as 
mentioned above, as shown in drawing_2 (a), alignment is carried out to the bump 15 on the aluminum wiring layer 12, 
the electrode 22 of a semiconductor chip 21 is contacted, carries out heating sticking by pressure, and it connects. Then, 
what is necessary is to just be filled up with epoxy resin 23 grade between a semiconductor chip 21 and the wiring 
substrate 11. Moreover, the anisotropy electric conduction sheet 24 is inserted between a semiconductor chip 21 and the 
wiring substrate 1 1, a semiconductor chip 21 is pressed to the wiring substrate 11, and you may make it connect, as 
shown in dr awin g 2 (b). 

[0026] Thus, since nickel plating can be alternatively formed in the part centering on the gold layer 14 alternatively 
formed on the aluminum wiring layer 12 according to this example approach, the nickel bump 15 can be formed 
alternatively, without using a plating resist. For this reason, vena contracta like a mushroom bump does not arise, and 
the small bump of a path can also form good. That is, without using a plating resist, a bump 1 5 can be alternatively 
formed on the aluminum wiring layer 1 2, and the bump 1 5 by whom the form which is not a mushroom or a straight 
worm, either was ready can be formed. Therefore, even if it faces mounting of a detailed semiconductor chip, it 
becomes possible to connect the electrode and wiring layer of a semiconductor chip certainly. 
[0027] Drawing.3 is the sectional view showing the bump formation process concerning the 2nd example of this 
invention. In addition, the same sign is given to the same part as d rawing 1 , and the detailed explanation is omitted. The 
point that this example differs from the example explained previously is to have formed the zinc layer, before forming a 
nickel bump. 

[0028] First, as shown in drawing 3 (a), the aluminum wiring layer 12, the titanium barrier layer 33, and a gold layer 14 
are continuously formed by EB vacuum evaporationo on the wiring substrate 11. For the aluminum layer 12, 1 
micrometer and the titanium layer 33 are [ lOOnm and the gold layer 14 of each thickness ] lOOnm. 
[0029] Subsequently, as shown in drawing 3 (b), wet process removes titanium layers 33 other than a location to make it 
form a bump in, and a gold layer 14, and patterning of the aluminum wiring layer 12 is performed continuously. The 
circular titanium barrier layer 33 with a diameter of 10 micrometers and a gold layer 14 will be formed by this on the 
aluminum wiring layer 12 formed on the wiring substrate 11, and this was made into the electrode for zincky electroless 
deposition. 

[0030] Subsequently, as shown in drawing 3 (c), the above-mentioned sample was made immersed for 10 seconds at a 
room temperature into zincky electroless deposition liquid (for example, 50% solution of substar Zn-1 by the Okuno 
Pharmaceuticals company), and the zinc layer 34 with a thickness of 50nm was formed. Then, by making 90 degrees C 
of this plated object immersed for 90 minutes into electroless-nickel-plating liquid (for example, TOPPUNI colon BL by 
the Okuno Pharmaceuticals company), after rinsing for 5 minutes, as shown in drawing 3 (d), the nickel bump 15 was 
formed. When the height of 1 00 bumps of arbitration was measured among the formed bumps, the average was 3 1 .2 
micrometers and dispersion was less than **1 micrometer. 

[003 1] Thus, since a zinc layer 34 can be formed at homogeneity on the gold layer 14 alternatively formed on the 
aluminum wiring layer 12 according to this example, the nickel bump's 15 configuration and height which are 
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alternatively formed in the part centering on a zinc layer 34 can be equalized. Therefore, even if it faces mounting of a 
detailed semiconductor chip, it becomes possible to connect the electrode and wiring layer of a semiconductor chip 
certainly. 

[0032] In addition, this invention is not limited to the example mentioned above. A ruthenium, a rhodium, palladium, 
silver, male NIUMU, iridium, platinum, etc. can be used instead of the gold layer used as the kind of plating that what is 
necessary is just what cannot do the scaling film easily relatively to wiring layers, such as aluminum. Moreover, copper 
and nickel can be used instead of an aluminum wiring layer. Moreover, instead of a chromium layer, if it functions as 
barrier layers, such as titanium, molybdenum, a tungsten, a tantalum, vanadium, and a niobium . zirconium, using is 
possible. In addition, in the range which does not deviate from the summary of this invention, it can deform variously 
and can carry out. 
[0033] 

[Effect of the Invention] As explained in full detail above, according to this invention, by forming a nickel layer only in 
a plating formation part alternatively using the difference in the ingredient of the plating formation part (gold layer) 
exposed on a wiring substrate, and other parts (aluminum wiring layer) Without using a plating resist, a bump can be 
alternatively formed on aluminum wiring and it becomes possible to form the bump by whom the form which is not a 
mushroom or a straight worm, either was ready. 

[0034] Moreover, according to this invention, by performing permutation plating processing of the zinc called zincate 
processing to an aluminum front face using the difference in the ingredient of the plating formation part (gold layer) 
exposed on a wiring substrate, and other parts (aluminum wiring layer), a non-electrolytic zinc deposit can be formed in 
uniform thickness, and equalization of the configuration of the bump by electroless deposition other than the zinc 
performed after that and height can be achieved. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[ Drawin g 2] 
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